A field experiment was carried out at Mallawi Agricultural Research Station, Minia Governorate, ARC, during two successive summer seasons of 2017 and 2018 to study the effect of intercropping three fodder crops on productivity, quality and profitability of maize cv. Giza 168 and using different rates of NKP nano + mineral fertilizer. A complete Randomized Block Design in a split plot arrangement with four replicates was used in both seasons. Main plots were devoted for the following three fodder crops guar, cowpea and cilitora 50% of the recommended. The following rates of fertilizer , 100 % NPK mineral fertilizer, 100% NPK nano fertilizer,75% nano+25% mineral fertilizer, 50% nano + 50% mineral fertilizer and 25 % nano+ 75% mineral fertilizer added for maize from recommended does were allocated in the subplots. The highest values of these characters were obtained with 75% nano fertilization NPK + 25% mineral fertilization NPK fed -1 . Maize grain yield could be noted from the combined analysis that the yield of grain (ardab/fed) was representing 3. 07, 9.71.18.11.8.95 and 8.81% of pure stand of maize, respectively. The percentage of protein, phosphorus and potassium in maize grains increased in percentage compared to the individual in both seasons and combined. Intercropping cilitiora with maize and using 100 % mineral fertilizers recorded the lowest values for (LER& ATER). Net return of intercropping cowpea with maize and using rate 75% nano and 25 % mineral fertilizer 8589.4L.E. fed-1 an average of the two successive seasons.
INTRODUCTION
Nano fertilizers are being studied as a way to increase nutrient efficiency and improve plant nutrient, compared with traditional fertilizers. It is an innovative agricultural inputs which are aimed to release nutrients into the soil gradually in a controlled way, thus avoiding environmental damages and improving the crop growth and productivity would achieved (Sekhon, 2014 and Suppen 2017) .Nano active ingredients, which are 1-100 billion of meter (nm) in diameter, have a large specific surface area that can result in an acceptable reactivity, and this feature increases effective absorption of nutritional elements and essential components for plant growth and plant metabolism (Meena et al., 2017) . In nano fertilizers, nutrients can be encapsulated by nano materials, coated with a thin protective film, or delivered as emulsions or nano particles (DeRosa et al., 2010) . In a new type of nano fertilizers, the nutrients can be released in response to environmental factors. It seems that nano fertilizers could be able to release nutritional elements in a controlled manner (slowly or quickly) in reaction to different environmental fluctuations such as temperature, moisture and soil acidity, so it can enhance plant growth more effectively compared with traditional fertilizers (Hediat et al., 2012) . However, in traditional type most of the utilized fertilizers are rendered unavailable to crops due to various reasons, such as hydrolysis, leaching, decomposition and degradation by photolysis. Consequently, it is essential to reduce nutrient losses in fertilization and to increase nutrient use efficiency through the application of "smart nano fertilizers" (Siddiqui et al., 2015) . It appears that nano fertilizers provide the nano scale or nano structured nutrients in a controlled-release and lead to an increased efficiency of the nutrients, diminish the toxicity of the soil, improve nutrient use efficiency and decrease costs of environmental protection (Sekhon, 2014 , Rameshaiah et al., 2015 . Ehteshami et al. (2007) found that maize qualitative and quantitative characteristics were significantly increased by phosphate-solution microorganisms; which increased the growth and resistance of plants in water deficit conditions. Although macronutrients supplied in the form of traditional NPK fertilizers, so it could improve growth compared with control, the effect of nano-chelated micronutrients was much more impressive Nonmaterial could to be applied in designing more soluble and diffusible sources of NPK fertilizer for increasing plant productivity. (Moore, 2006 , Navarro et. al., 2008 , Rameshaiah1 et al., 2015 and Anjuman et. al., 2017 .
Eleyan Sohair et al., (2018 ) studied two application methods (foliar and soil on cotton ) and four application rates of control [100% soil application traditional recommended NPK fertilizer dose (RFD)] and nano NPK fertilizers (12.5%, 25% and 50% of RFD). Foliar NPK nano-fertilizers application of all traits recorded higher values of all studied parameters than soil application. Nano fertilizers at 50% RFD recorded values on par with traditional (100% RFD) for the studied characteristics and parameter. Treatments of 12.5% were on par with RFD 25% NPK nano fertilizers for the most studied growth parameters. The highest values of the previous traits were obtained from plots treated with 50% RFD nano NPK with split 3 times and foliar application in most cases. This means that nano NPK fertilizers particles reduces consumption, loses, negative impacts of environment and increase nutrient uptake efficiency.
Nano-fertilizers have high surface area, absorption capacity, and controlled-release kinetics to targeted sites, and have been considered as smart delivery system. In agricultural systems, nanotechnology can increase crop growth and save energy, to promote better and more economic food production. Spraying nano-fertilizers requires lesser amounts and has lower cost that chemical fertilizer. Nanotechnology is a promising field of interdisciplinary research. The potential uses and benefits of nanotechnology are enormous. A large proportion of those living in developing countries face daily food shortages as a result of environmental impacts. For developing countries, the drive is to develop drought and pest resistant crops, which also maximize yield. The application of nanotechnology to agriculture and food industries is also getting attention now days (Moore 2006 , Navarro et. al., 2008 and Rameshaiah et al., 2015 .
Maize (Zea mays), which is the third most important cereal crop in the world, is an important dual purpose crop used in human diet and animal feed. Maize has the potential to supply large amounts of energy-rich forage for animal diets, and its fodder can safely be fed at all stages of growth without any danger of oxalic acid, Thus, forage maize has become a major constituent of ruminant rations in recent years, where its inclusion in dairy cow diets improves forage intake, increases animal performance and reduces production costs. Cowpea (Vigna sinensis), an annual legume with high level of protein (about twice times more than maize), can be mixed with maize to improve forage protein content of diets and, thus, the costs of high quality forage production can be lowered (Anil et al., 1998; Ahmed et al., 2015 , Myaka 1995 and Carpici et al. 2010 .
Intercropping has been identified as a promising system that results in an effective use of land and other resources (Remison.1982) . Efficient cultivation of water and soil nutrients and reduction in the cost of production (Sharma et al., 1993 and Toaima et al., 2004) . Intercropping systems provide greater potential than monoculture for sustained production and income. Intercropping cowpea with maize depressed cowpea yields, while maize yield was higher in the intercropping system (Sharma et al., 1993 and Ocaya et al., 2001) . Sing and Kaushik (1987) . Gangware and Sharma(1994) indicated that intercropping maize with guar increased total yield as associated crops and total income, compared to both as sole crop. Toaima (2006 ) intercropping cowpea and guar system of 100 % maize +37.5 % recorded cowpea or guar gave the highest values. Whereas the lowest values were recorded by100% maize + 12.5% cowpea or guar. Land Equivalent Ratio (LER) was significantly higher at the ratio of 100% maize +37.5 cowpea or guar. Ali and Atif (2011) intercropping between Rhodes grass and Clitoria were used in this study. It was significant (P ≤ 0.05). For fresh and dry forage yield in all the three cuts for five treatments, the range of the forage yield was 46.83 to 62.66 t\ha for fresh yield and 6.11 to 7.3 t\ha for dry yield. The range of crude protein was 12.25 to17.50 for the third cut. Awad (2019) the effect of a cereal (Sudan grass) intercropped with leguminous (Cilitoria) forage under saline arid environment. Intercropping of Clitoria with Sudan grass significantly increased both fresh and dry forage yields compared to sole crop during both seasons.
The objective of this research was to study the response of summer Legume fodder crops i.e. , guar , cowpea and clitiora to intercrop with maize and applied fertilizer nano fertilizer (NPK)particles does for achieving success under intercropping conditions on the yield and its components under Middle Egypt conditions.
MATEREALS AND METHODS
The experiment field was conducted at Mallawi Agricultural Research Station, Minia Governorate, ARC, during two summer seasons 2017 and 2018. Maize cv. Giza 168 (yellow corn), cowpea (Vigna unguiculata) , guar (Cluster bean) Cyamposis tetragonoloba and clitoria ( butterfly pea) Clitoria Ternatea. These experiments were laid out in splitplot arrangement using Randomized Complete Blocks design with three replicates. The subplot area was 24 m 2 consisting of 5 beds, each of bed was 120 cm in width and , 4m in length.
The main plots were devoted to the three intercropping fodder crop legume, guar, cowpea and clitoria with maize. A1-100% maize +50% guar from recommended. A2-100% maize +50% cowpea from recommended. A3-100% maize +50% clitoria from recommended.
The sub plots were occupied the Levels of mineral and nano particles of NPK fertilization. F1-100% mineral fertilizer NPK of maize from recommended. F2-100%Nano particles NPK fertilizer of maize from recommended. F3-75% Nano particles NPK + 25% mineral NPK fertilizer of maize from recommended. F4-50% Nano particles NPK + 50% mineral NPK fertilizer of maize from recommended. F5-25%Nano particles NPK + 75% mineral NPK fertilizer of maize from recommended. Solid plots of maize and three fodder crop legume, guar, cowpea and clitoria were also included in each replication for comparison and determination of the competitive relationships and to calculate the yield advantage of crops, total income and net return fed -1 . Maize was planted on two sides of beds and one plant/ hill at 25cm apart in all intercropping patterns. The three fodder crops legume were planted on the center of the bed and two plant / hill at 20 cm between hills for the intercropping systems. Maize plants and the three fodder crops were planted one side of ridges as pure stand. Legume crops were planted with sowing maize plants.
Plants were sowing on May 25 th and 28 th in 2017 and 2018 seasons, respectively. The preceding crop was wheat in both seasons. Normal cultural practices were applied for each crop under study either in pure stand or in intercropping as recommends for the region. However, nitrogen fertilizer was applied as ammonium nitrate (33.5%N) at a rate 100 kg N fed -1 .in three equal doses jest before the first, second and third irrigation of maize. Calcium super phosphate (15%P 2 O 5 ) at a rate of 150 kg fed -1 .was added during preparations the land for sowing. Potassium fertilizer was applied before sowing (during seeded preparation) at rate of 50 kg/fed., in the form of potassium sulphate (48%K 2 O). All other agricultural practices for maize and legume fodder crops production was carried out as recommended by the Ministry of Agriculture.The nitrogen fertilizer for sole planting of guar, cowpea and clitiora crops was added at 25 kg N after the first and second irrigations. Seed rate per acre for each Guar 10 kg/fed, cowpea 30 kg/fed and clitiora 25kg/fed. Nano-compound namely: Hyper feed motawazen 19:19:19 NPK (Bio nano tech for fertilizers development) at 10 kg / fed added as foliar application at two times i.e., after 30 and 45 days from sowing. Nano technology fertilizers namely (Total nitrogen N 19%,P 2 o 2 phosphor 19%, potassium k 2 o 19%, Fe 0.48%, Mg 0.80%, Mn 0.24%,Zn 0.35%,B 0.05%, cu 0.08%, Amino acids 1.15%, Algae Extract 0.52 %, Mo 100% and PPm co 100ppm.
The recorded data of maize, plant and ear height were measured as the average of ten plants and ear / plot at harvest after 110 days from sowing. At harvesting: ear length and diameter, no of row/ear, weight of grain ear -1 , weight of 100grains and grain yield ardab fed -1 . (ardab = 140kg). For legume fodder crops plant height (cm), fresh, weight /plant (g),dry weight/ plant(g),total yield /fed(ton) and total dry yield/fed(ton).total fresh and dry yield / fed.(ton) were calculated for all plots.
The legume fodder crops intercropped with maize were cut once after; while solid plots had were two cutting after 60 days of seeding and the second after 45 days from the first.
Chemical analysis:
Maize seeds were carefully cleaned and freed from dirt, stones, chips and other extraneous material, then ground to pass through a 0.4mm screen for proximate analysis. Nitrogen, protein (nitrogen% x 6.25), phosphorus and potassium determined according to AOAC (2000) . Competitive relationships and yield advantages: 1-Land Equivalent Ratio (LER) was calculated estimated according to (Willey 1979 ) using the following formula: LER = yab/ yaa + yba / ybb Where: Yaa = pure stand yield of species a (maize).
Ybb= pure stand yield of species (b). Yab = mixture yield of a (when combined with b) Yba = mixture yield of b (when combined with a).
2-Area Time Equivalent Ratio (ATER):
Area time equivalent ratio provides more realistic comparison of the yield of intercropping over monocropping in terms of time taken by component crops in the intercrop according to Hiebsch and McCollum (1987 a &b) . Also we used the method utilized by Hiebsch (1980) ATER was calculated by formula area time equivalent ratio.
ATER= (LERb x DCb+ LERa x DCa) Dt Where: LER is land equivalent ratio of crop, DC is duration (days)
taken by crop, Dt is days to intercropping system from planting for harvest.
3-Competitive ratio (CR)
was calculated by the following formula as given by Willey and Rao (1980) . CR = CRa + CRb CRa = LERa / LERb X Zba/ Zab Where: LERa and LERb represent relative yield of a and b intercrops, respectively. Since the CR values of the two crops will in fact be reciprocals of each other. CRa, CRb are the competitive ratio for (a) and (b) intercropping.
4-Aggressivity (Agg):
This was proposed by Mc-Gilichrist (1965) and was determined according to the following formula: Aab = Yab / yaax zab -Yba/ ybb x zba. An aggressivity value of zero indicates that the component crops are equally competitive. For any other situations both crop will have the same numerical value but, the high of the dominant crop is positive and the dominated is negative. The greater numerical value of (Agg), gave greater difference in competitive abilities and hence the larger the difference between actual and expected yield. Where Zab representing the sown proportion of intercrop a (guar, cowpea and cilitiora) in combination with (maize) and zba the sown proportion of intercrop a (maize) in combination with b (guar, cowpea and cilitiora).
5-Monetary advantage index (MAI):
Suggests that the economic assessment should assessed on the basis of the rentable value of this land . MAI was calculated according to the formula suggested by Willey (1979) . MAI= Value of combined intercrops x LER-1/LER 6-Farmer's benefit: It was calculated by determining the total costs and net return of intercropping culture as compared to recommended solid planting of maize as follows: Total return of intercropping cultures = Price of maize yield + price of intercropping pattern yield.
To calculate the total return, the average of cowpea, guar and cilitiora prices presented by Agriculture Statistics (2016 and 2017) seasons was used. Net return per fed. = Total return -(fixed costs of maize + variable guar, cowpea and clitiora according to intercropping pattern). L.E 480 for ardab of maize; LE 300 for ton of guar, cowpea and clitiora.
-Statistical analysis:
All data were statistically analyzed using analysis of variance (ANOVA) with the Statistical Analysis System MSTAT-C Statistical Packing (Freed 1991) . Probabilities equal to or less than 0.05 were considered significant. If ANOVA indicated differences between treatment means LSD test was performed to according to (Steel and Torrie 1980) . Bartlett test according to (Bartlett,1937) was done to test the homogeneity of error variance. The test was not significant for all assessed traits, so, the two season's data were combined. 
RESULTS AND DISCUSSION

1-Maize A-Effect of intercropping legume fodder crops on maize:
The tabulated results in Tables (2&3) indicated that intercropping of guar, cowpea and clitiora with maize had a significant effect on grain/ plant (g) in the 1 st seson and combined, stem and ear diameter (cm). in the 2 nd season and combined , ear weight (g) in the combined . On the other hand plant height, ear height, ear length ear rows grains/row (no), 100 grain (g), % ears/plant and yield ardab fed -1. in the 1 st season, 2 nd season and combined were not significantly affected by intercropping with maize .
Intercropping clitoria with maize gave the highest values of grain yield (25.68 & 30.49 ardab/fed -1 ) in 1 st and 2 nd seasons, respectively, whereas guar intercropping with maize gave the lowest values of grain yield (22.52&28.45 ardab/fed -1 ) in the both seasons.
The reduction in the growth of cowpea and guar was due to increased shading from the maize plants especially when cowpea was introduced at the fourth week. A study by (Toamia 2006 and Myaka 1995) showed that the time of introducing cowpea and guar in intercropping system had significant effect on canopy height of crops across seasons and locations. Early growth of cowpea together with maize led to high cowpea canopy formation.
Planting the two intercrop components the same day gave the highest maize grain yield. Myaka (1995) reported that yield of cowpea was not significantly different when sown with maize or two weeks after maize, while yield was 67% lower when sown four weeks compared with two weeks after maize. Due to the small size of the total vegetation of clitoria plants compared to the total vegetation of both cowpea and guar plants and the slow growth of clitoria, this led to a lack of competition for water and food with maize plants, which led to an increase in the maize crop, which was loaded with the fodder crop.
Pure stand or sole maize gave 23.40 & 24 ardab fed -1 in the both seasons respectively. Tied of solid plants of maize were inferior to all intercropped treatments. It could be noted from the combined analysis (Table 3) that the intercropped cowpea, guar and clitiora with maize was recorded 7.55,10.68 and 18.48 % of pure stand of maize gave grain yield, respectively. Shorter intercropping period allows grain maize to grow for a longer period free from inter competition. Hence, it will have better growth resources ultization and higher photosynthesis potential resulting in better assimilates production and distribution to ears. That will lead to, as previously mentioned, higher ear and grain weight, which will, finally, increase grain yield (Ahmed et al., 2015) . 
A1: Intercropping guar on maize A2: Intercropping cowpea on maize A3: Intercropping clitora on maize B1: 100% mineral fertilization NPK of maize B2: 100% Nanotechnology fertilization NPK of maize B3: 75% Nanotechnology fertilization NPK + 25% mineral fertilization NPK of maize B4: 50% Nanotechnology fertilization NPK + 50% mineral fertilization NPK of maize B5: 25% Nanotechnology fertilization NPK + 75% mineral fertilization NPK of maize
The previous results indicate that yield components at grain yield / fed. of maize were higher when used clitoria as a companion crop. Compared to intercropping cowpea and guar. These results may be due to cowpea , guar are a fast starting crops, and have strong taproot that can complete effectively with maize for available moisture at all soil depth that led to higher competition with maize than clitoria. In addition to fodder crops legume have one cut during their life that led to much consumption the nutrient elements from the soil and then more effective on maize plants than maize soil. In consideration, fodder crops legume has positive effect on soil fertility and physiological properties, there significant amount of residual nitrogen for maize plants encourage maize plants and their maize growth characteristics than sole plants maize. These results are accordance with those obtained by (Ali and Atif 2011 , Hediat and salama 2012 , Sharif et. al., 2014 , Rameshaiah et al., 2015 and Awad 2019 .
B-Effect of NPK mineral and nano particles fertilizer rates on maize:
Data presented in Table 2&3 revealed the effect of spraying on soil application of NPK nano-compounds and mineral fertilizer on maize and companion crops. Plant height, stem and ear diameter are an important vegetative growth parameter of maize plant that are directly influenced by nano fertilizer. The data over seasons (Table3) revealed no significant differences among the different applications of nano and mineral fertilizer for ear height, 100 grain(g), grain/plant % characteristics. While, significant differences were found among the different applications for the other characters. Plant height, stem diameter, ear length, number of rows, ear diameter, number of grain rows, ear weight, grain / plant and grain yield recorded the highest significant values under the application of 75% nano fertilizer NPK+ 25% mineral fertilization of maize. The lowest values for the studied characters were recorded when the application of 100 % mineral fertilization NPK of maize. Suppan 2017 and Meena et al., 2017reported that, nano fertilizer enhance the yield components such as plant height, stem diameter, ear diameter etc., through, increasing the meristimatic activity and stimulation of cell elongation in plants. The increase in plant height in corn might be due to fundamental role of NPK in maintaining structural stability of cell membranes and use in protein synthesis, membrane function and cell elongation. It is because of that when materials are transformed to a nano scale, they change their physical, chemical and biological characteristics as well as catalytic properties and even more increase the chemical and biological activities. There were consistent and remarkable increases in ear characters when nano applications were used compared to mineral treatment.
Maize grain yield behaved in parallel way with yield components in the two seasons and combined (Table2&3) .Higher weight of 100 grain (32.33 g),ear weight ear (260.45 g), grain yield /plant (212.06 g), ears / plant (1.17) and grain yield (28.94 ardab/ fed -1 ) were obtained by using 75% of NPK nano fertilizer + 25% of NKP mineral fertilizer as average over two seasons. Lower weight of 100 grain (28.50 g), weight ear (231.57g), grain yield /plant (188.35g), no of ear / plant (1.05) and yield (24.45 ardab/ fed-1 ) were obtained by using 100 % of NKP mineral fertilizer as average of the two seasons. It could be noted from the combined analysis (Table 3) that the yield of grain (ardab/fed) was representing 3. 07, 9.71.18.11.8.95 and 8.81% of pure stand of maize NPK mineral and nano particles, respectively. (Hatwar et al., 2003) revealed increased in chlorophyll content in wheat plants could be due to promotion of the absorption and utilization of nutrients such as nitrogen by nano-fertilizers compound. And that led to increased photosynthetic and other metabolic activity leading to an increase in various plant metabolites responsible for cell division and elongation C-Chemical analysis:
Regarding the evaluation Maize quality under the intercropping pattern conditions, data in Table (4) reveled that intercropping fodder crops legume with maize had significant effect on all character under study in the two seasons and combined. The maximum percentage of nitrogen, protein, phosphorus and potassium with intercropping cowpea with maize compared intercropping guar and clitiora in the two seasons and combined .The maize seed with intercropping cowpea protein % between from (11.42 &12.34%) in the two seasons. Mehdi et. al.,(2009) reported that the highest crude protein content was obtained by harvest time in milky stage (15.2%). It is suggested that maize-cowpea intercrops may have considerable potential as a high quality.
The highest values of the protein, phosphorus and potassium percentage (12.79, 0.337 and 2.761 %) respectively in the combined were obtained with using 75% Nano particles fertilization NPK + 25% mineral fertilization NPK fed-1 of maize. And the lowest values recorded ( 10.06 , 0.125 and1.421 % ) respectively , at 100% mineral fertilizer NPK . Thomison et. al., (2004) reported that split applications of N increased grain protein concentration but had little or no effect on yield. Mongi et. al., 1980 and Carpici et. al.,2010 reported that both the interactive and main effects of fertilizer and intercropping on crude protein content of maize and legume mixed forage was significant. The highest crude protein content of 12.98% was recorded for the crop fertilized with 150-100 kg NPK ha -1 and intercropped with cowpea. Rozhin et. al.,( 2016) nano forms increased the phosphorus, crude protein, and soluble carbohydrate concentration compared to chemical forms.
D-Interaction effect:
All interactions between intercropping legume crops and rate NPK mineral and nano particles fertilizer did not show significant effect for all studied traits in first and second seasons in addition to the combined.
2-Legume fodder crops. A-Effect of intercropping legume fodder crops with maize:
There were significant reduction to intercropping system of guar, cowpea and clitiora with maize on all growth traits; plant height, fresh yield / plant (g), dry yield / plant (g) , fresh yield /fed (ton) and dry yield/ fed (ton). (Table 5&6 ) .
With regard to total fresh and dry yield / fed, intercropping pattern significantly decreased green forage yield / fed., in both seasons and combined Table 5&6 .The fresh yield as compared to sole crop were 71.88, 65.09 and 88.20 % ton /fed., respectively in the combined. The best forage yield in the three fodder crops was cowpea fodder, which gave the highest yield compared to the guar and clitiora 7.27 & 6.37 ton .fed -1 , in the 1 st and 2 nd seasons respectively . This is due to the fact that the growth of maize plants led to weak growth of intercropped forage crops which led to cutting once and the solo was cutting twice until the harvest of maize. These results are in agreement with those obtained by Pitan et. al., 2001 , Toaima 2006 , Ali and Atif 2011 , Ahmed et al., 2015 and Awad 2019 .
B-Effect of NPK mineral and nano particles fertilizer rates on legume forge crops:
Results revealed that yield and component of guar, cowpea and clitiora were significantly affected by spraying on soil application of NPK nano-compounds and mineral fertilizer on maize and companion crops. Plant height, fresh yield / plant (g), dry yield / plant (g) , fresh yield /fed (ton) and dry yield/ fed (ton) .
Concerning to total fresh and dry yield /fed., intercropping pattern significantly decreased green forge yield / fed., in both seasons and combined (Table 4&5) , the results show that the highest values were obtained when rate, NPK 100 % mineral and NPK 100% nano fertilizer (4.18 & 4.18 ton/fed.) in the average of seasons. The highest values of the total dry yield/ fed (1.59 ton/fed.) in the combined were obtained with using 75% Nano particles fertilization NPK + 25% mineral fertilization NPK fed-1 of maize. Due to the short duration of forage crops intercropping with corn, the effect of nano fertilizers on legume crop was not effective. These obtained results are in accordance with those obtained by ( Myaka 1995 , Anil et al., 1998 , Carpici et al., 2010 , Ahmed et al., 2015 , and Rameshaoah et al., 2015 .
C-Interaction effect:
All interactions between intercropping legume crops and rate NPK mineral and nano particles fertilizer show did not significant effect for all studied traits in first and second seasons in addition to the combined (7) indicate that intercropping maize with guar, cowpea and clitiora as average of the two seasons . The values of land equivalent ratio for intercropping treatments were significantly greater than monoculture. It was the same (1.0) for all pure stands of main crop and intercrops. Intercropping cowpea with maize (B3) and using 75% nano fertilizer +25% mineral fertilizers recorded the highest values for (LER) which was 1.54. Intercropping clitiora with maize (B1) with using 100 % mineral fertilizer recorded the lowest values for (LER) which was 1.23.Similar results were obtained by Myaka, 1995 , Ocaya et al., 2001 , Toaima et al., 2004 and Toaima 2006 . Who found that LER values were greater with intercropping system than sole crop of them.
-Area time equivalent ratio (ATER):
High area time equivalent ratio (1.39) was obtained when intercropping cowpea with maize and using 75 % nano fertilizer +25% mineral fertilizer as average of two seasons. These values indicated that the intercropping system was highly efficient in utilizing the growth resources than sole cropping of both crops, (Table 7) . Whereas, intercropping clitiora with maize and using 100 % mineral fertilizer recorded the lowest values of ATER (1.17) was obtained as an average of the two successive seasons. Similar results of high LER and ATER were reported by Verma et al., 2005 and Wafaa et al., 2013 .
-Effect of various cropping systems on Aggressivity (Agg)
Data in Tables (7) show that aggressivity values of maize were positive, whereas values of all intercrops were negative, meaning that maize was dominant and the three intercrops were dominated. Similir results were recorded by Pitan et al., 2001 and Toaima 2006 .
-Effect of various cropping systems on competitive ratio (CR)
Data presented in Tables (7) revealed that the lowest values of CR where recorded maize intercropping of cowpea. However, the highest value of CR where recorded maize intercropping with cilitiora. The lower value of competitive ratio (CR) than cowpea intercropping with maize and using 100% mineral fertilizer NPK , but maize had higher value of CR than cilitiora intercropping with maize and using 25% nano + 75% mineral fertilizer NPK .. Similir results were recorded by Pitan et al., 2001 ,Verma et. al., 2005 and Wafaa et al., 2013 .
-Total returns and monetary advantage index (MAI):
The data of economic analysis as influenced by intercropping pattern and rate fertilization compared with solid planting of both crops are presented in Table ( 8) . It reveals that the net return of using 75% non plus25 % mineral fertilizer for maize and cowpea intercrop recorded 8589.4L.E. fed -1 . While The monetary advantage index (MAI) recorded 4667.3 L.E. fed -1 , meanwhile, the lowest net return was recorded for intercropping cilitiora with maize received rate of 100% mineral fertilizer 5432.2 L.E. fed -1 and monetary advantage index (MAI) of 1253.59 L.E. fed -1 an average of the two successive seasons. 
CONCLUSION
Intercropping of legume crops with maize showed money benefits. Results indicated that maize-legumes intercrops produced greater seed yield than either crops grown alone. In addition, advantages were shown in land use efficiency expressed as greater LER than sole crops specially when non fertilizer of 75% nano NPK pluse 25% mineral fertilizer of maize .
Recommended was used for maize and cowpea intercrop. Moreover, the legume crops enhance land fertility through the natural nitrogen fixed by legume crop. More than less, using non fertilizing is a profitable component in agricultural practices as it has a rapid impact on plant. Utilization, reduce the amount of fertilization which almost has harmful side effect for human and animals. So that, the pattern of maize-cowpea intercrop fertilized with 75% nano fertilizer NPK plus 25% mineral fertilizer NPK of the recommended for maize were more profitable for farmer.
